
United States Patent and Trademark Office 



UNITED STATKS DEPARTMENT Ol' COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO, 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


10/771,060 


02/04/2004 


Gaku Minamihara 


04329,3238 


2231 



7590 04/04/2006 

Finnegan, Henderson, Farabow, 
Garrett & Dunner, L.L.P. 
1300 J Street, N.W. 
Washington, DC 20005-3315 



EXAMINER 



GOODWIN, DAVID J 



ART UNIT 



PAPER NUMBER 



2818 

DATE MAILED: 04/04/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 

10/771,060 


Appticant(s) 

MINAMIHARA ETAL 


Examiner 
David Goodwin 


Art Unit 
2818 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. - 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 11, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimagaki (US 6.953.388) in view of Burke (US 2002/0098789 A1). 

3. Regarding claim 11. 

4. Shimagaki teaches a method of polishing a substrate. Said method comprises a 
pad for use in CMP (column 1 lines 5-15). The polishing process is used on insulating 
or metallic layers formed on a semiconductor wafer (column 1 9 lines 20-30). The 
process comprises. The polishing process uses a polishing slurry (column 13 lines 45- 
55). Polishing slurries are applied to the surface of the substrate. The pad comprises a 
resin matrix (column 5 lines 20-35). Further the pad comprises particles of soluble 
material that will elute out during the polishing process fomning Interstices in the surface 
of the pad (column 13 lines 40-60). The amount of soluble material is preferably 
between 0.5 and 5.0 wt% (column 14 lines 1-5). The material for the polishing pad 
matrix and the soluble particles have a density of approximately 1 g/cm'^3 and will 
therefore result in a soluble particle volume component ranging from 0.5 to 5.0 % of the 
pad total volume. 

5. Shimagaki does not teach the size of the eluting particles. 
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6. Burke teaches a method of making a semiconductor device. Said method 
comprising a polishing pad being used to apply abrasive slurries to the substrate 
(paragraph 34). Said pad comprising a matrix (11) having cells (14) recessed into the 
matrix (11) dispersed across a surface region of the polishing pad (fig 3) (paragraph 
36). Each cell is formed by the liberation of a particle from the matrix leaving a void with 
a size ranging from 5 to 250 microns (paragraph 51) thereby forming a surface having a 
microtexture of 1-5 microns (paragraph 35). 

7. It would have been obvious to one of ordinary skill in the art to use particles of 5 
to 250 microns in order to transfer sufficient slurry across the surface of the substrate. 

8. Regarding claim 19. 

9. Shimagaki teaches that the polishing slurry may contain abrasive grains (column 
13 lines 55-65). 

10. Regarding claim 20. 

1 1 . Further the pad comprises particles of water soluble material that will elute out 
during the polishing process forming interstices in the surface of the pad (column 13 
lines 40-60). 

12. Claims 12 through 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shimagaki (US 6,953.388) in view of Burke (PG Pub 2002/0098789 A1) and 
further in view of You (US 6,663,787 B1). 

13. Regarding claim 12. 

14. Shimagaki in view of Burke does not teach that the polishing pad may be used to 
polish a conductive layer formed over an insulating layer. 
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15. You teaches a method of making a semiconductor device using a copper 
damascene method. Said method comprising depositing a first insulating layer (142) 
forming a second insulating layer (113) over the first insulating layer (142) (fig 5d) 
(column 18 lines 15-45). Forming a recess (146) in the insulating layers (fig 5g) 
(column 19 lines 10-30). Deposing a conductive layer (122) over the insulating layers 
(fig 5k) (column 20 lines 20-40). Polishing the conductive layer to fomi a wiring layer 
(fig 5L) (column 20 lines 40-55). 

16. It would have been obvious to use the polishing pad and process of Burke to 
polish the conductive layer of You in order to get a highly planar surface. 

17. Regarding claim 13. 

1 8. You further teaches the use of copper as the conductive layer to be polished 
(column 20 lines 20-40). 

1 9. It would have been obvious to use copper as the conductive layer In order to get 
a highly conductive metallization. 

20. Regarding claims 14, 15, and 16. 

21 . You further teaches the use of silicon nitride as the second layer (column 18 lines 
50-60) and polyaryl ether as the first layer (column 18 lines 5-10). Polyaryl ether has a 
dielectric constant of less then 2.5 and silicon nitride has a dielectric constant higher 
then polyaryl ether. 

22. It would have been obvious to one of ordinary skill in the art to use silicon nitride 
over polyaryl ether in order to minimize the intemietal insulator dielectric constant and 
protect the low dielectric constant intermetal dielectric from polishing damage. 
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23. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shimagaki (US 6,953,388) In view of Burke (PG Pub 2002/0098789 A1 ) and 
further in view of Jang (US 5,702,977). 

24. Shimagaki in view of Burke teaches all elements of the claimed invention above. 

25. Shimagaki In view of Burke does not teach the use of the polishing to polish an 
insulator deposited in a trench. 

26. Jang teaches a method of making a semiconductor device. Said method 
comprises providing a semiconductor substrate (30) (column 5 lines 45-55). Forming a 
trench (29) In the semiconductor (30) (fig 3) (column 5 lines 50-65). Depositing an 
insulating layer (42) over the trench (29) and substrate (30) (column 9 lines 45-55). 
Polishing the Insulating layer to form a patterned buried insulating region (42b) (fig 8) 
(column 10 lines 30-45). 

27. It would have been obvious to use the polishing pad and process of Burke to 
polish the Insulating layer of Jang In order to get a highly planar surface. 

28. Regarding claim 18. 

29. Jang teaches that the insulating layer (42) comprises silicon dioxide (column 9 
lines 55-65). 

30. It would have been obvious to one of ordinary skill in the art to use silicon dioxide 
for the Insulating layer formed in the trench because it provides adequate isolation in an 
efficient process. 
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Response to Arguments 



31 . Applicant's arguments with respect to claims 1 1 through 20 have been 
considered but are moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Goodwin whose telephone number is (571)272- 
8451. The examiner can normally be reached on Monday through Friday, 9:00am 
through 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571)272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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